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Plasma transport coefficient such as electron 
heat diffusivity Xe can be obtained from analy-
sis of plasma responses to various disturbances. 
In many tokamaks, Xe was measured from the 
space-time evolution of the heat pulses induced 
by internal disruptions. This heat pulse propaga-
tion method can be applied to CHS plasmas. In 
NBI heated plasmas on the CHS 
heriotron/torsatron, fishbone like MHD activi-
ties often induce sawtooth modulation on soft 
X-ray signals, and produce a soft X-ray pulse 
(approximately regarded as a heat pulse in our 
case). This soft X-ray pulse propagates from the 
plasma central region towards the plasma edge. 
Figure 1 shows typical time evolution of Abel 
inverted soft X -ray signals obtained in NBI 
heated plasmas. 
The temporal and spatial evolution of an 
electron heat pulse tcr,t) is expressed by the 
following equation 
~n ~(r,t) = _!_~{m ~(r,t)} 
2 e dt r dr eXe dr 
where ~(r,t) = ~(r,t)-T'o(r), and 7'o(r) is 
equilibrium electron temperature profile. In or-
der to determine Xe(r), we solve this equation 
numerically. First, we assume that Xe(r) is con-
stant in space, and Figure 2 shows different 
curves of ~ (p, t) as theoretically calculated for 
a constant Xe , where p = rIa and a is the 
plasma minor radius. 
In Figure 3, we compare the arrival time of 
the pulse peak between experimental data and 
numerical data. The curve obtained from the ex-
perimental data is close to the numerically ob-
tained curve for Xe = 0.6 [m2 Is] in the region 
of p2 - P!a ~ 0.25, but deviates considerably in 
the region of p 2 - P!a ~ 0.25. This disagree-
ment might be due to non-uniform Xe -profile or 
non-diffusive nature in electron heat transport. 
In future we analyze soft X-ray pulse propa-
gation, taking into account a density pulse 
which is also induced by the sawtooth crash. 
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Fig.1 Soft X -ray signals observed by Abel in-
version for various radial positions ( p=0.07, 
0.16, 0.25, 0.35, 0.43, 0.51, 0.59 and 0.68 from 
upper traces). 
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Fig.2 Electron temperature pulses t (p, t )ob-
tained theoretically for the case of uniform Xe. 
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Fig.3 Comparison of the arrival time of the 
pulse peak between numerical data and experi-
mental data as a function of p 2 - p~ix , where 
p mix is the plasma mixing radius. and 
Pmix- 0.47 • 
